. Accordingly, BAPTA can abolish a local signal mediated by Ca 2+ nano/microdomains whereas EGTA inhibits remote effects but allows localized Ca 2+ signals to persist (Augustine et al., 2003; Jacques-Fricke et al., 2006 Secondary structures of RIHCR were predicted using the PredictProtein server (https://www.predictprotein.org/).
Antibodies. Rabbit antisera against recombinant mouse RyR3 divergent region 1 (corresponding to amino acids 4259-4415) (Giannini et al., 1995) and mouse MyoVa P/M tail (amino acids 911-1443) were affinity-purified with relevant antigens coupled to Hitrap NHS-activated HP column (GE Healthcare). Specificity of these antibodies were confirmed by immunoblotting of central nervous system preparations derived from RyR3 +/+ , RyR3 -/-, MyoVa +/+ , MyoVa +/-or MyoVa -/-P 0 mice in accordance with standard procedures. Microsomal fractions for RyR3 immunoblotting were obtained as described previously (Futatsugi et al., 1999) . We also used anti-IP 3 R1 (18A10, provided by K. Mikoshiba, RIKEN BSI, Japan (Maeda et al., 1988) ), anti-VAMP2 (69.1, Synaptic Systems), anti-β-tubulin (KMX-1, Merck), anti-GFP (Abcam) and anti-HNF-3b (4C7, Development Studies Hybridoma Bank) antibodies. Alexa
Fluor-conjugated secondary antibodies were purchased from Invitrogen.
GST pull down assays. Brains dissected from P 0 mice (C57BL/6) were frozen in liquid nitrogen and homogenized by 20 strokes of a dounce homogenizer in ice-cold buffer A (20 mM Tris-HCl, 150 mM NaCl, 0.1% Triton X-100, 1 mM DTT, pH 7.4) with protease inhibitor cocktail (Complete, Roche). The homogenate was centrifuged for 15 min at 15,000 × g at 4ºC. One milliliter of brain extract (6 mg/ml proteins) was incubated for 2 h at 4ºC with 100 µg of GST-fused peptides immobilized to MagneGST (Promega). After washing with buffer A, bound proteins were eluted with Laemmli sample buffer and subjected to SDS-PAGE followed by immunoblotting or silver staining (SilverQuest, Invitrogen).
HEK293T cells expressing EGFP-fused MyoVa fragments were harvested and washed in PBS (137 mM NaCl, 2.7 mM KCl, 8 mM Na 2 HPO 4 , 1.5 mM KH 2 PO 4 , pH 7.4) and homogenized by 10 strokes of a dounce homogenizer in buffer A. Three hundred microliters of lysate (approximately 13 mg/ml proteins) were incubated for 2 h at 4ºC with 25 µg of GST-peptides immobilized to MagneGST. After washing with buffer A, bound proteins were eluted and subjected to SDS-PAGE followed by immunoblotting.
Mass spectrometry. Silver stained protein bands were excised and subjected to in-gel trypsin digestion. The extracted peptides were analyzed by liquid chromatography coupled with tandem mass spectrometry (LC-MS/MS), using Nanofrontier L system (Hitachi High-technologies) consisting of a nano-flow high performance LC and linear ion trap time-of-flight mass spectrometer. The acquired MS/MS spectra were used to search against the Sprot database with mouse taxonomy using the Mascot 2.1 searching algorithm (Matrix Science).
In ovo electroporation. Plasmids dissolved in distilled water were injected according to the previous report (Pekarik et al., 2003) . ). Pre-photolyzed caged peptides were generated by UV-irradiation (365 nm) using UV transilluminator (NIPPON Genetics) for 20 min.
Measurements of directionality index. Membrane vesicles in the growth cone P-domain were tracked using MetaMorph version 7.7.0.0 software (Molecular Devices).
Centrifugally migrating vesicles were tracked for the entire period of their migration, whereas randomly moving vesicles were tracked for 12 s. For each vesicle, the maximal displacement and the total track length were determined as described previously (Potokar et al., 2005) . Then, the directionality index was calculated as the maximal displacement divided by the total track length.
Quantification of VAMP2 exocytosis.
Fluorescence intensities (F) of VAMP2-pHVenus were averaged within regions of interest (ROIs) on the near and far side of the growth cone P-domain. Then, relative fluorescence over the basal fluorescence (F/F 0 ; designated as R) was calculated, where F 0 is the mean of 10
consecutive F values taken from -29.6 to -2.6 s before the onset of photolysis. As an index of asymmetric VAMP2 exocytosis, R on the near side was divided by that on the far side (R near /R far ) ( Figure 6B ). We also used R' near /R' far as an index of the maximal asymmetry ( Figure 6C) , where R' near and R' far represent the mean of five consecutive R values after the onset of photolysis on the near and far sides, respectively. To obtain a decay half-life (t 1/2 ) of R near , the time-course of R near was smoothed using a three-point moving average as described previously (Tojima et al., 2007) .
Immunoprecipitation. Brains from P 0 mice (C57BL/6) were excised, frozen in liquid nitrogen and homogenized by 20 strokes of a dounce homogenizer in ice-cold buffer B (20 mM Tris-HCl, 300 mM NaCl, 0.1% Triton X-100, 1 mM DTT, 2 mM EGTA, 2 mM MgCl 2 , 10% glycerol) with protease inhibitor cocktail. The homogenate was incubated for 30 min at 4ºC and centrifuged two times for 15 min at 15,000 × g at 4ºC.
After filtration through 0.45 µm PVDF membrane filter (Merck Millipore), 0.2 ml of brain extract (2.5 mg/ml proteins) was incubated overnight at 4ºC with 3 µg of antibodies immobilized to Dynabeads Protein G (VERITAS), including rabbit IgG (Merck) or rat IgG (Sigma) as a negative control. After washing with buffer B, bound proteins were eluted with Laemmli sample buffer and subjected to SDS-PAGE.
Immunoblotting. Separated proteins in gels were transferred to PVDF membranes (Merck Millipore) followed by blocking with 5% skim milk and 0. The other antibodies were diluted with PBST. After washing with PBST, the membranes were incubated with chemiluminescent substrate (Luminata, Merck Millipore), exposed to Hyperfilm (GE Healthcare) and developed. Blot intensities were quantified using ImageJ 1.43u (National Institutes of Health). 
Imaging of FLIP-induced Ca

Statistical analyses. Each dataset was tested for normality using a D'Agostino and
Pearson omnibus normality test. For analysis between two groups, normally distributed data were tested for equality of variances by F-test followed by Welch's t-test (unequal variance data; Figure 2J ) or Student's t-test (equal variance data; Figures 2G, 6I) . Non-normally distributed data were analyzed by Mann-Whitney U test ( Figure 4C, 7J ). For analysis among three or more groups, normally distributed data were analyzed by Welch's t-test with Bonferroni correction (Figure 6C ). Table S1 . Primers used for site-directed mutagenesis, Related to Experimental Procedures. 
Constructs
